TLR4 up-regulation at protein or gene level is pathogenic for lupus-like autoimmune disease.
TLR4 is the receptor for the Gram-negative bacterial cell wall component LPS. TLR4 signaling is controlled by both positive and negative regulators to balance optimal immune response and potential sepsis. Unchecked TLR4 activation might result in autoimmune diseases, a hypothesis that has not been formally resolved. In this study, we found that TLR4 signaling to LPS can be positively enforced by expressing gp96 on cell surfaces through the chaperone function of, but not the direct signaling by, gp96; TLR4 as well as the commensal flora are essential for the production of anti-dsDNA Ab and the immune complex-mediated glomerulonephritis in transgenic mice that express surface gp96. Moreover, a similar constellation of autoimmunity was evident in mice that encode multiple copies of tlr4 gene. Our study has revealed that increased TLR4 signaling alone without exogenous insult can break immunological tolerance. It provides a strong experimental evidence for TLR4 dysregulation as an etiology of lupus-like renal disease.